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Abstract The quadratic-orthogonal-rotation-combination design was used to determine the effects and interactions of the
main components leaf powder of Chinese cabbage Brassica chinensis  malt powder sucrose casein and spirulina of
the semi-synthetic diet of the diamondback moth Plutella xylostella 1. and a model of the main components and the rate
of pupation was constructed and analyzed. The results showed that proportions of Chinese cabbage leaf powder casein and
malt powder influenced the rate of pupation significantly p = 0.05 . The optimum proportions of the components were
malt powder 5 g sucrose 3.5 g Chinese cabbage leaf powder 5 g casein 3 g and spirulina 0.75 g in 100 g of diet.
When diamondback moth larvae were reared on this diet at 24 —26°C 60% —70% RH and a 13L:11D photoperiod
the developmental periods of the larvae and pupae were 8. 45 days and the 4.5 days respectively and the duration of
development from newly-hatched larvae to adult emergence was 12.95 days on average. The rate of pupation was 74.7%
average pupal weight was 5. 14 mg average adult emergence was 94.9% average longevity of the female adult was 9.5

days and females laid 135.67 eggs on average. Compared with the control in which the moth was reared on seedlings of
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Chinese cabbage rates of pupation developmental of the larvae adult emergence and the longevity of the adult were not
significantly different but the pupal weight and the averaged eggs laid by females were significantly greater. This diet is
cheap of prepare and the preparation protocol and application of the diet is simple and convenient. The diet does not to be
changed during rearing of the larvae and pupae.

Key Words diamondback moth quadratic-orthogonal -rotation-combination design larval diet

Plutella  xylostella 1.

Biever & Boldt '

Berger Heliothis zea  H. coresoens Hsiao &Hou **°
Agui  ° Mamestra brassicae
7
54.1% Ramegowda * 29. 86d
Brassica chinensis
1
1.1
1
2 Brassica chinensis 60°C
80
3 60°C 80
1 ’ 1
1
Table 1 Components of the diet
Components Contents g Components Contents Components Contents g
Malt powder 3.0 Mixture of vitamin 1.0ml Mixture of salt 1.0
Sucrose 3.5 10% Choline chloride 1.0ml Agar 2.0
Leaf powder 3.0 4M KOH 0.5ml Nipagin 0.15
Casein 3.0 Vitamin C 0.4g Water
Spirulina 3.0 Cholesterin 0.5
1.2
1.2.1
20 ml
1
100 ¢ 15min
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1.2.3
2
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3 -2 -1012
’ 36
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Table 2 Encode factor and level g/100ml

Level Malt powder Sucrose Leaf powder Casein Spirulina
xi %) X X3 X, xs
-2 1.0 1.5 1.0 0 0
-1 2.0 2.5 2.0 1.5 1.5
0 3.0 3.5 3.0 3.0 3.0
1 4.0 4.5 4.0 4.5 4.5
2 5.0 5.5 5.0 6.0 6.0
Xi = N, 3.0 N, -3.5 N, =3.0 2/3 N, -3.0 2/3 N5-3.0
2.1
3
3
Y =0.6833 +0.0554x, +0. 0321x, +0. 0771x; +0. 1404x, +0. 0013x, —0. 0231x,x, +
0. 0581x,x, —0. 0306x,x, —0. 0019x,x5 +0. 0044x,x; — 0. 0094x,x, +0. 0169x,x5 — 0. 0031x,x, —
0. 0894x,x5 +0.0519x,x5 —0. 0311x,, +0. 0799x,, — 0. 0286x,, — 0. 0899x,, —0. 0549x.,
F, =2.5273<F,, 6 9 =2.55
F,=6.7726 >F,, 20 15 =3.37 0.01
t- b, b,b, b,b, 0.01 b, by bsbs  0.05
5

b,by byb, 0.05
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3

Table 3 Experiment scheme of five factors in the rotational combination design

Factor *
Exp. No. % %, % X X5 The rate of pupation
1 -1 -1 -1 -1 1 0.15
2 -1 -1 -1 1 -1 0.30
3 -1 -1 1 -1 -1 0.22
4 -1 -1 1 1 1 0.44
5 -1 1 -1 -1 -1 0.10
6 -1 1 -1 1 1 0.72
7 -1 1 1 -1 1 0.13
8 -1 1 1 1 -1 0.52
9 1 -1 -1 -1 -1 0.13
10 1 -1 -1 1 1 0.59
11 1 -1 1 -1 1 0.30
12 1 -1 1 1 -1 0.68
13 1 1 -1 -1 1 0.28
14 1 1 -1 1 -1 0.21
15 1 1 1 -1 -1 0.54
16 1 1 1 1 1 0.66
17 -2 0 0 0 0 0.48
18 2 0 0 0 0 0.74
19 0 -2 0 0 0 0.31
20 0 2 0 0 0 0.51
21 0 0 -2 0 0 0.41
22 0 0 2 0 0 0.83
23 0 0 0 -2 0 0.10
24 0 0 0 2 0 0.65
25 0 0 0 0 -2 0.65
26 0 0 0 0 2 0.38
27 0 0 0 0 0 0.67
28 0 0 0 0 0 0.76
29 0 0 0 0 0 0.62
30 0 0 0 0 0 0.68
31 0 0 0 0 0 0.61
32 0 0 0 0 0 0.67
33 0 0 0 0 0 0.78
34 0 0 0 0 0 0.59
35 0 0 0 0 0 0.54
36 0 0 0 0 0 0.80
* = / The rate of pupation = Total number pupae/ Total number eggs which being inoculated
2.2
5
0.01 0.05
5
0.01 0.05
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Fig.3 Interaction of x; and x5

Fig.4 Interaction of x4 and
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2.4
2.1
2.4.1 1
X= 2% 2 %2 % x5 =202 0 -2 100g 5.0g 3.5g
5.0¢g 3.0g 0
2.4.2
5° =3125 >0. 85 14
4
X = = 4.86 3.36 5.00 3.00 0.75 g/100g
4 >0.85
Table 4 Frequency analysis of main components in the diet of DBM The rate of pupation >0. 85
Encode Malt powder Sucrose Leaf powder Casein Spirulina
X; X X, X3 Xy Xs
-2 0 0 0 0 7
-1 0 4 0 3 7
0 0 8 0 8 0
1 2 2 0 3 0
2 12 0 14 0 0
Frequency 14 14 14 14 14
Mean encode 1.86 -0.14 2.00 0 -1.50
SE 0.09 0.17 0.00 0.17 0.13
95% reliable area
Upper limit 1.67 -0.48 2.00 -0.34 -1.76
Lower limit 2.04 0.19 2.00 0.34 -1.23
Content
Upper limit 4.67 3.02 5.00 2.49 0.36
Lower limit 5.04 3.69 5.00 3.51 1.16
5
5
Table S Contents of components in the optimum medium
Components Contents Components Contents
Leaf powder 5.0 g Vitamin C 0.4 ¢
Malt powder 5.0 g 10% Choline chloride ml 1.0 ml
Casein 3.0 g Mixture of salt 1.0 g
Sucrose 3.5 ¢ 4mol/L KOH 0.5 ml
Spirulina 0.75 g Agar 2.0 g
Cholesterin 0.5 g Nipagin 0.15 ¢
Mixture of vitamin 1.0 ml Water 77 ml
2.5
5 6 6 24 ~26°C 60% ~
70% 13L:11D 12. 95d
74. 7% 94.9% 5.14 mg/ 9.5d 13.5d 135. 67
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13.33 d 77.4% 93.8%
4.4 mg/ 9.0d 16.5d 108 5 500

6 «
Table 6 The results of feeding DBM used the optimum medium *

Diet Larval stage % Pupae weight % Laid eggs Adult longevity
¢ d Pupation rate mg/20 Adult emergence No./ @ d
Optimal 8.45a 74.7a 102.8a 94.9a 135.67 85~173 a 11.5 9.5 &§13.5 a
Control 8.83a 77.4a 87.9b 93.8a 108 64 ~130 b 12.75 29.0 &16.5 a
* Duncan’ s p=0.05 Means within a column followed by the same letter are

not significantly different at the 5% level according Duncan’ s new multiple range test

3
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